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L6 ANSWER 1 OF 12 USPATFULL on STN 

AB A method of growing a group III nitride crystal grows a group III 

nitride crystal from a solution in which an alkaline metal, a group III 
metal and nitrogen are dissolved, and includes, in the solution, a 
material which increases solubility of the nitrogen into the solution. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
L6 ANSWER 2 OF 12 USPATFULL on STN 

AB It is provided a method of growing gallium nitride 

single crystal of good quality with a high 
productivity, in the growth of gallium nitride 
single crystal by Na-flux method. Gallium 
nitride single crystal is grown using 
flux 8 containing at least sodium metal. 
Gallium nitride single crystal is 



grown in atmosphere composed of gases mixture "B" containing 
nitrogen gas at a pressure of 300 atms or higher and 2000 atms 
or lower. Preferably, the nitrogen partial pressure in the 
atmosphere is 100 atms or higher and 2000 atms or lower. 
Preferably, the growth temperature is 1000° C. or higher and 
1500° C. or lower. 
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L6 ANSWER 3 OF 12 USPATFULL on STN 

AB A group-Ill nitride crystal growth method comprises the steps of: a) 

preparing a mixed molten liquid of an alkaline material and a substance 
at least containing a group-Ill metal; b) causing growth of a group-Ill 
nitride crystal from the mixed molten liquid prepared in the step a) and 
a substance at least containing nitrogen; and c) creating a state in 
which nitrogen can be introduced into the molten liquid prepared by the 
step a) . 
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L6 ANSWER 4 OF 12 USPATFULL on STN 

AB A method of growing a group III nitride crystal grows a group III 

nitride crystal from a solution in which an alkaline metal, a group III 
metal and nitrogen are dissolved, and includes, in the solution, a 
material which increases solubility of the nitrogen into the solution. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L6 ANSWER 5 OF 12 USPATFULL on STN 

AB A method of making a bulk crystal substrate of a GaN 

single crystal includes the steps of forming a molten 

flux of an alkali metal in a reaction vessel and causing a growth of a 
GaN single crystal from the molten flux, 

wherein the growth is continued while replenishing a compound containing 
N from a source outside the reaction vessel. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
L6 ANSWER 6 OF 12 USPATFULL on STN 

AB A group-Ill nitride crystal growth method, comprising the steps of: a) 

preparing a mixed molten liquid of an alkaline metal and a material at 
least comprising a group-Ill metal; b) growing a group-Ill nitride 
crystal of the group-Ill metal and nitrogen from the mixed molten liquid 
and a material at least comprising nitrogen; and c) setting a 
predetermined crystal growth condition according to a zone defined by a 
pressure and a temperature in said step b) . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
L6 ANSWER 7 OF 12 USPATFULL on STN 

AB A method of making a bulk crystal substrate of a GaN 

single crystal includes the steps of forming a molten 

flux of an alkali metal in a reaction vessel and causing a growth of a 
GaN single crystal from the molten flux, 

wherein the growth is continued while replenishing a compound containing 
N from a source outside the reaction vessel. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
AN 2003:190451 USPATFULL 

TI Production of a GaN bulk crystal substrate and a semiconductor device 

formed on a GaN bulk crystal substrate 
IN Sarayama, Seiji, Miyagi, JAPAN 

Shimada, Masahiko, Miyagi, JAPAN 

Yamane, Hisanori, Miyagi, JAPAN 

Iwata, Hirokazu, Miyagi, JAPAN 
PA Ricoh Company Ltd., Tokyo, JAPAN (non-U. S. corporation) 

PI US 6592663 Bl 20030715 

AI US 2000-590063 20000608 (9) 

PRAI JP 1999-162411 19990609 

JP 1999-237195 19990824 

JP 1999-277045 19990929 

JP 1999-295039 19991018 
DT Utility 
FS GRANTED 

EXNAM Primary Examiner: Kunemund, Robert 
LREP Cooper and Dunham, LLP. 
CLMN Number of Claims: 51 
ECL Exemplary Claim: 1 

DRWN 23 Drawing Figure (s); 21 Drawing Page(s) 
LN.CNT 997 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
L6 ANSWER 8 OF 12 USPATFULL on STN 

AB A group-Ill nitride crystal growth method comprises the steps of: a) 

preparing a mixed molten liquid of an alkaline material and a substance 
at least containing a group-Ill metal; b) causing growth of a group-Ill 
nitride crystal from the mixed molten liquid prepared in the step a) and 
a substance at least containing nitrogen; and c) creating a state in 
which nitrogen can be introduced into the molten liquid prepared by the 
step a) . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L6 ANSWER 9 OF 12 USPAT2 on STN 

AB A method of growing a group III nitride crystal grows a group III 

nitride crystal from a solution in which an alkaline metal, a group III 
metal and nitrogen are dissolved, and includes, in the solution, a 
material which increases solubility of the nitrogen into the solution. 
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L6 ANSWER 10 OF 12 USPAT2 on STN 

AB A method of making a bulk crystal substrate of a GaN 

single crystal includes the steps of forming a molten 

flux of an alkali metal in a reaction vessel and causing a growth of a 
GaN single crystal from the molten flux, 

wherein the growth is continued while replenishing a compound containing 
N from a source outside the reaction vessel. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L6 ANSWER 11 OF 12 USPAT2 on STN 

AB A group-Ill nitride crystal growth method, comprising the steps of: a) 

preparing a mixed molten liquid of an alkaline metal and a material at 
least comprising a group-Ill metal; b) growing a group-Ill nitride 
crystal of the group-Ill metal and nitrogen from the mixed molten liquid 
and a material at least comprising nitrogen; and c) setting a 
predetermined crystal growth condition according to a zone defined by a 
pressure and a temperature in said step b) . 
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AN 2003:235982 USPAT2 

TI Crystal growth method, crystal growth apparatus, group-Ill nitride 

crystal and group-Ill nitride semiconductor device 
IN Sarayama, Seiji, Miyagi, JAPAN 

Iwata, Hirokazu, Miyagi, JAPAN 

Shimada, Masahiko, Miyagi, JAPAN 

Yamane, Hisanori, Miyagi, JAPAN 

Aoki, Masato, Miyagi, JAPAN 
PA Ricoh Company, Ltd., Tokyo, JAPAN (non-U. S. corporation) 



PRAI 



EXNAM 

LREP 

CLMN 

ECL 

DRWN 



20050927 
20021203 (10) 
20011205 
20020110 
20020129 
20020422 



US 6949140 
US 2002-308149 
JP 2001-371147 
JP 2002-3312 
JP 2002-19986 
JP 2002-119453 
Utility 
GRANTED 

Primary Examiner: Kunemund, Robert 
Dickstein Shapiro Morin & Oshinsky LLP 
Number of Claims: 69 
Exemplary Claim: 1 

33 Drawing Figure (s); 2 0 Drawing Page(s) 
LN.CNT 2718 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L6 ANSWER 12 OF 12 USPAT2 on STN 

AB A group-Ill nitride crystal growth method comprises the steps of: a) 

preparing a mixed molten liquid of an alkaline material and a substance 
at least containing a group-Ill metal; b) causing growth of a group-Ill 
nitride crystal from the mixed molten liquid prepared in the step a) and 
a substance at least containing nitrogen; and c) creating a state in 
which nitrogen can be introduced into the molten liquid prepared by the 
step a) . 
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